The proteasome.
The proteasome is an abundant multicatalytic enzyme complex present in the cytoplasm and nucleus of all eukaryotic cells. The primary function of the proteasome is to degrade proteins. While it was once thought to act primarily as a cellular "garbage disposal" that removed damaged or misfolded proteins from cells, the proteasome is now known to also remove various short-lived proteins that regulate the cell cycle, cell growth, and differentiation. By regulating the turnover of these proteins via timely degradation and recycling, the proteasome plays a critical role in the maintenance of cellular homeostasis. Substrates of the proteasome include cell-cycle regulators, signaling molecules, tumor suppressors, transcription factors, and antiapoptotic proteins; over 80% of all cellular proteins are recycled through the proteasome. This article discusses the structure and function of the proteasome, and its role in malignant cells and as a therapeutic target.